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300,000!. per annum. Nor is it at all too much to sup-
pose that, some years hence, when the lands are more
extensively cultivated, irrigation may be carried to such
an extent as to make an increase of produce to the value
of several millions per annum.

It may here be observed, that in the only instance which
came to my knowledge of the water being let out on the
natural pasture, the effect appeared to be very insigni-
ficant ; the principal part of the advantage being lost
where the land had not previously been broken up.

Before proceeding to consider by what methods the
irrigation of land in this Colony may best be accom-
plishéd, it will be well to examine what quantity of water
will be required per acre. In India, in nearly the hottest
season, when the land is not shaded by the crop, the
extreme quantity required to keep the land flooded to the
depth of several inches is found to be about 70 cubic
yards per acre per day; but towards the end of the
season, when the weather is cool, and the land shaded by
the crop, about 24 cubic yards is ample. In this Colony,
therefore, allowing for the difference of temperature, and
for the circumstance of its being necessary merely to keep
the ground sodden, but not floeded, about 16 cubic yards
will probably be found sufficient : this is equal to a fall of
rain of rather more than 1 inch (which is a good night’s
rain) once in ten days. At this rate an acre of grass
land would require during the whole summer, viz. from
1st November to 1st April, or five months, 2400 cubic
yards; and an acre of grain, from 1st November to
1st January, 1000 cubic yards. In irrigating grain it is
of the greatest consequence that it should be well supplied
from the time of flowering till the corn begins to turn

colour : if the supply is scanty at this time, although the
crop may be luxuriant, it will not yield well.

Hence we

conclude, that an acre of reservoir or tank, covered to
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the depth of 18 inches, will supply 1 acre of grass land,
or 23 acres of grain; and in a tank of which the em-
bankment was 6 yards high, and the depth of water 5
yards, provision would be made for irrigating 10 times
its extent of grass land, or 25 times its extent of grain.
The loss by evaporation in this Colony, in broad open
pieces of water, I judge to be about one-tenth of an inch
per day, or 15 inches for the whole summer. This I
found to be the evaporation of Lake Sorell. In IndiaI

have found the evaporation to be, in an extreme case,

half an inch per day, when thére was a very strong hot
wind blowing. But, in general, a tank would receive this
quantity of water from occasional rains during the sum-
mer. The evaporation from the surface of a river will be
found upon calculation to be quite insignificant.

. There is, perhaps, no part of this subject in which per-
sons not conversant with it are more apt to make absurd
guesses than in that of sockage. There is no such thing
as sockage in the bed of a reservoir or river. ‘Supposing
either of these to have become perfectly dry, a certain
quantity of water will, of course, as in the case of other
lands, be required to saturate it; but after this not one
drop more can be squeezed into it, and therefore there is
no sockage from day to day : on the contrary, the bed of a
tank or river being the lowest ground in the neighbour-
hood, the surrounding land, being satarated during the
winter rains, continues to drain inte them during the
greater part of the summer. This may often be seen ; for
if a dam is thrown across a river whieh turns off the
whole stream, on going a few miles farther down a small
stream will again be found, formed of the drainings from
the banks. There are, indeed, instances of a small stream
disappearing in the bed of a channel, and perhaps re-
appearing at a lower point; but thbis: is a rare eircum-
stance. It will also be sometimes. found, that a very
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insignificant stream in the upper part of the channel of a
river is all lost : this is when the bed of the river is
broad and shallow, and the stream proportionally very
small. Itisin thatcase, in fact, employed in irrigating the
bed of the river, and is lost by evaporation; but only a
very small quantity of water can be expended in this way.
If the bed of a river is very broad and shallow, and it
remains some months without water, it will of course
absorb a considerable quantity of water when first the
rains begin ; but when once saturated no more can be
absorbed.

In the case of irrigating channels and canals, indeed,
which are in the immediate neighbourhood of lower
land, the case is quite different. If the soil is very light,
the water will continually drain through it to the lower
ground ; and in this case, in a few instances, it may be
necessary to line an irrigating channel with clay, which
is called puddling it: but, of the many thousand cases
of irrigating channels that I have seen in India, I never
knew an instance of its being necessary to do it to any
great extent. Near the heads of channels, in gravelly or
rocky soil, and where they run close to the side of the
river, it is necessary sometimes to throw in clay a short
distance ; but this is entirely different from the case of a ‘
river or tank, where, from their being lower than the sur-
rounding ground, the water cannot drain out of them.

Taking the quantity of water above calculated as re-
quired per acre, it follows that one of the Lakes, contain-
ing, suppose, 20 square miles, if closed at the outlet so as
to retain the water one yard above its natural level, would

supply 25,000 acres of grass land, or 60,000 acres of
grain.

[To be continued.]
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Arrt. 11. Observations on the Blood of the Orniihorhyn—
chus paradoxus. By Epmuxp C. Hossox, M.D.

Berore I enter upon a description of the blood of this
animal, I shall notice the composition, colour, and
shape of the blood globules in the grand divisions of
the animal kingdom, and the analogy of the nutritious
fluid of animals with that of vegetables.

The existence of a nutritive fluid manifests itself in
both the animal and vegetable kingdom. In the vege-
table world it is called sap : in the lower conditions of
the animal kingdom, nutritive fluid ; and in the higher

grades of animal being this vital nutritious fluid is

termed blood, and is enclosed in special vessels, which

do not communicate by open mouths with the digestive

canal.

In all the vertebrate animals, the separation of the
various humoursis complete ; the nutritious juice formed
in the digestive canal is received by endosmose into a
particular set of vessels called lacteals, which convey it
into the blood. '

Among the Mollusca, Crustacea, Arachnida insects,
Amnnelides, and Echinodermata, the distinction betwixt
the nutritious fluid and the blood is effaced: the lym-
phatics are absent, and the chyle or nutritious juice
passes immediately from the digestive canal into the
mesenterie veins.

In those animals which are deprived of blood, there is
no vascular system distinct from the digestive organs ;
consequently, no difference betwixt the nourishing juice

‘and vital fluid.

In the greater number of the Acalepka, the matter
which holds an intermediate condition between the nu-
tritious juice and vital fluid is the immediate product of
digestion ; and the prolongations of the alimentary canal
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conduct it to the various organs and tissues of the body.
In many of the Enrtozoa, Polibypithera, and infusory
animalcules, the alimentary canal is disposed in a vascular
form through the substance of the body : by this arrange-
ment the digestive apparatus serves the double function
of digestion, and that of a vascular system,.at the same
time..

In some of the infusory animalcules, and vesicular
KEntozoa, no visible digestive cavity exists, and con-
sequently no vascular system : hence the surface of the
body seems to serve the office of a stomach, and the
nutritious matter to pass into the substance of their .
homogeneous bodies by endosmose.

There appears to be strong analogy betwixt the various
kinds of nutritious fluid both of plants and animals;
for example, we find in the sap innumerable globules
floating in a clear fluid. It is derived from foreign
matter, and converted by the vital energies of the plant
into its own likeness. The same physical character
is seen in animals, and corresponding -physiological
functions are in operation. ' :

The nutritious fluids of the various classes of animals,
from sponges up to man, exhibit the same essential
characters, and serve the same purposes in the monad as !
in the most intellectual individual of our race.

The nutritious fluid in the invertebrate classes is of
various colours ; in some, as in the class of Annelides, the
blood is red, as in the vertebrate classes. In many
Mollusca it is colourless; in others, bluish. In the
Planorbis it is of a very deep blue. In many insects
it is yellow, in others colourless, but more frequently
brown.

If we examine with a microscope a drop of blood spread
in a thin stratum over a piece of glass, we observe a
transparent colourless liquid, in which are suspended in-
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numerable corpuscles, which are called blood globules.
These globules consist, in the vertebrate classes, of an
enclosing vesicle and an enclosed nucleus, with colouring

_matter. The blood globules in the invertebrate classes

consist of a vesicle containing colouring matter only.

The blood of all the Vertebrata is of a red colour, and
is composed of two distinct constituents while circulating
in the living body ; namely, the liquor sanguinis, or fluid
part, and the red part or hematocine, which is consti-
tuted by the blood globules.

The blood, after having been removed from an animal,
resolves itself into two parts—serum, or water of the
blood, asitis vulgarly called, and the clot, or solid matter.
This clot results from the coagulation of one of the solid
elements of the liquor sanguinis, which in coagulation
entangles the globules. Hence the redness of the clot.

After the separation of this solid component from the
liquor sanguinis, it still retains another solid matter in
solution, which may be coagulated by heat. This is the
albuminous part; and the fluid left is of a saline character,
containing various salts—of soda and potass, and iron.
The red part of the blood is the constituent which we
are now to investigate.

The shape of the blood globules in the two great divi-
sions of the vertebrate classes is remarkable, and has, for
some years, formed the physiological character of the
animal in its zoological relations.

The prevailing figure of the blood globules in those
animals which suckle their young (hence termed
Mammalia) is discoid.

In the oviparous classes, the globules are elliptical:
they are generally discoid in the invertebrate classes, and
sometimes angular.

The two interesting animals Ornitkorhynchus, or platy-

pus, and Echidrna, or porcupine ant-eater, confined to
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this and some of the islands in Bass’s Straits and New
Holland, and forming the Order Monotremata, have been
long regarded, even by the most accomplished compara-
tive anatomists, as oviparous, from their many analogies
of structure to that of birds and other Ovipara.

The naturalist Lesson has described the platypus, in
his Manuel de Mammalogie, as a bird without wings ;
and Geoffroy has committed a still greater blunder, in
describing the egg of some bird as that of the Orni-
thorynchus. Its many analogies have strengthened the
opinions pronounced by these great men; and, not-
withstanding the reasonings of Cuvier and other anato-
mists, the greater number still hold it to be oviparous.
The large ovules of the ovary, the diminutive size of the
right oviduct, the large caracoid bones, the consolidation
of the bones of the head, and its double superior vena
cava, are all strong analogical evidences in favour of its
eviparous character.

Let us now examine the proofs of its viviparous nature.
They seem strong, in the presemce of mammary glands
for the secretion of milk, and in the absence of an organ,
or gland, as existent in other Owvipara, for the secretion
of the calcarecus matter of the egg. The nutritious
matter contained in the ovule is inadequate to the nourish- !
ment of the young during the period of incubation.

The strongest proof in favour of the latter opinion is
the character of its blood globules, which has been long
looked upon as the experimentum crucis.

An opportunity has now been afforded of examining the
blood of a living male platypus, by the kindness of Mr.

Spode. The blood was removed from the creature, and
examined under one of Overhauser’s best instruments,
by powers of 280, 400, and 800 diameter. A small
quantity of blood, spread upon a thin plate of glass and
covered with a scale of mica, was placed under the field
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